
SARGENT, B.P., 2004

THICKNESS OF THE CHICOT AQUIFER SYSTEM 

SURFICIAL CONFINING UNIT AND LOCATION OF SHALLOW SANDS, 

SOUTHWESTERN LOUISIANA



STATE OF LOUISIANA

DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

OFFICE OF PUBLIC WORKS AND INTERMODAL

PUBLIC WORKS AND WATER RESOURCES DIVISION 

WATER RESOURCES

TECHNICAL REPORT

NO. 73

Prepared by the

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

In cooperat ion with the

LOUISIANA DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

2004

D O T DD O T DD O T D

RT

O

AT

P

I

S

O

N

N 

A

A

R

N

T 

D

F

 D

O 

E

T

V

N

E

E

LO

MT

P

R

M

A

E

P

N

E

T

D

THICKNESS OF THE CHICOT AQUIFER 
SYSTEM SURFICIAL CONFINING UNIT
AND LOCATION OF SHALLOW SANDS, 
SOUTHWESTERN LOUISIANA



i

STATE OF LOUISIANA

DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

OFFICE OF PUBLIC WORKS AND INTERMODAL

PUBLIC WORKS AND WATER RESOURCES DIVISION

In cooperation with the

U.S. DEPARTMENT OF THE INTERIOR

U.S. GEOLOGICAL SURVEY

WATER RESOURCES

TECHNICAL REPORT NO. 73

THICKNESS OF THE CHICOT AQUIFER SYSTEM 
SURFICIAL CONFINING UNIT AND LOCATION OF 
SHALLOW SANDS, SOUTHWESTERN LOUISIANA

 By
B. Pierre Sargent

U.S. GEOLOGICAL SURVEY

Published by

LOUISIANA DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

Baton Rouge, Louisiana

2004



ii

ST
A

TE
OF LOUISIA
N

A

CONFIDENCE

JUSTIC
EU

N
IO

N

STATE OF LOUISIANA
KATHLEEN BABINEAUX BLANCO, Governor

KAM K. MOVASSAGHI, Secretary
DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

Edmond J. Preau, Jr., Assistant Secretary
OFFICE OF PUBLIC WORKS AND INTERMODAL

Zahir "Bo" Bolourchi, Chief
PUBLIC WORKS AND WATER RESOURCES DIVISION

Cooperative project with the

U.S. DEPARTMENT OF THE INTERIOR
GALE A. NORTON, Secretary

U.S. GEOLOGICAL SURVEY
Charles G. Groat, Director

For additional information contact:

Zahir “Bo” Bolourchi, P.E. Charles R. Demas
Chief, Public Works District Chief
  and Water Resources Division U.S. Geological Survey
Louisiana Department of 3535 S. Sherwood Forest Blvd., Suite 120
  Transportation and Development Baton Rouge, LA  70816-2255
P.O. Box 94245 E-mail:  dc_la@usgs.gov
Baton Rouge, LA  70804-9245 Fax:  (225) 298-5490
E-mail: BoBolourchi@dotd.louisiana.gov Telephone:  (225) 298-5481
Fax:  (225) 274-4322 Home Page:  http://la.water.usgs.gov
Telephone:  (225) 274-4171
Home Page:  
www.dotd.louisiana.gov/intermodal/division



iii

CONTENTS

Abstract  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Purpose and Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Description of Study Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Previous Investigations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Quaternary Deposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Methods of Investigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Data Compilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Data Analysis and Map Generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Thickness of the Chicot Aquifer System Surficial Confining Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Location of Shallow Sands within the Surficial Confining Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Summary and Conclusions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Selected References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

FIGURES
1. Map showing location of the study area in southwestern Louisiana. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
2. Diagram showing partial listing of hydrogeologic units in southwestern Louisiana . . . . . . . . . . . . . . . . 4
3. Map showing thickness of the Chicot aquifer system surficial confining unit, southwestern Louisiana . 10
4. Graph showing generalized east-to-west hydrogeologic section in northern Acadia Parish, Louisiana  . 12

5-16. Maps showing location of bottom of well screens and well logs with percentage of shallow sand within 
the Chicot aquifer system surficial confining unit in southwestern Louisiana by parish for:
5. Acadia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
6. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
7. Beauregard  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
8. Calcasieu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
9. Cameron  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

10. Evangeline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
11. Iberia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
12. Jefferson Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
13. Lafayette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
14. St. Landry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
15. St. Mary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
16. Vermilion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

TABLES

1. Descriptive statistics of the depth of wells screened in the Chicot aquifer system surficial confining 
unit and well logs in southwestern Louisiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11



iv

CONVERSION FACTORS AND DATUMS

Multiply By To obtain

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (mi2) 2.590 square kilometer (km2)

________________________________________________________________________________________________________

Vertical coordinate information is referenced to the National Geodetic Vertical Datum of 1927 (NGVD 27). 
Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).



1                        

 

THICKNESS OF THE CHICOT AQUIFER SYSTEM 
SURFICIAL CONFINING UNIT AND LOCATION OF 
SHALLOW SANDS, SOUTHWESTERN LOUISIANA

By B. Pierre Sargent 

ABSTRACT

 The Chicot aquifer system underlies an area of approximately 9,000 square miles in southwestern 
Louisiana and is the principal source of fresh ground water in the region.  The dense surficial clays that 
confine the upper sands of the Chicot aquifer system in southwestern Louisiana are known as the Chicot 
aquifer system surficial confining unit.  Although the confining unit may be relatively uniform in 
composition across large areas, interbedded sands that vary in areal extent and thickness are present 
within the confining unit.  These interbedded sands are collectively known as the shallow sands of the 
Chicot aquifer system.  The shallow sands occur irregularly throughout the confining unit and may be 
hydraulically connected to underlying aquifers.  The shallow sands provide sufficient water for small-
diameter wells that supply water for domestic, irrigation, or petroleum rig-supply purposes.  

Drillers’ logs and geophysical logs were used to define the thickness of the confining unit.  The 
thickness of the surficial confining unit generally increases from north to south.  In southern Vernon and 
Rapides Parishes, where the Chicot aquifer system crops out, the confining unit typically is less than 40 feet 
thick.  The thickness of the confining unit generally increases southward, and generally ranges in thickness 
from 160 to 400 feet in coastal parishes with a maximum thickness of about 520 feet in Vermilion and 
St. Mary Parishes.

   The locations of wells screened within the surficial confining unit and drillers’ or geophysical logs 
showing shallow sands greater than 10 feet thick are mapped for 12 of the 15 parishes in the study area.  
The percentage of shallow-sand thickness in the confining unit is indicated for each log.  Well-screen depths 
of 1,579 shallow wells used for domestic, irrigation, or petroleum rig-supply purposes were assumed to 
indicate the presence of productive shallow sands within the confining unit; however, only about 19 percent 
of the 2,098 logs analyzed indicate that shallow sands are present.  The logs also indicate that the percentage 
of shallow-sand thickness in the confining unit can vary greatly across very short distances.  
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INTRODUCTION

Southwestern Louisiana is situated within the Gulf Coastal Plain Physiographic Province.  The area 
is underlain by thick multilayered sequences of unconsolidated sedimentary deposits that alternate among 
gravel, sand, silt, and clay and that have a predominant dip to the south (U.S.  Geological Survey, 1985, 
p. 229).  Areally extensive zones of gravel and sand deposits, which form productive aquifer units, and the 
adjoining silt and clay deposits, which form confining units, are designated as the Chicot aquifer system 
(Nyman, 1984, p.  4).  The Chicot aquifer system underlies an area of approximately 9,000 mi2 in 
southwestern Louisiana (fig. 1) and is the principal source of fresh ground-water in the region (Lovelace, 
1999, p. 2).  In 2000, almost half of all ground-water withdrawals in Louisiana were from the Chicot aquifer 
system, and of this amount, more than half of the withdrawals were for rice irrigation (Sargent, 2002, p. 1).  
Dense surficial clays that overlie and confine the upper sands of the Chicot aquifer system makes the region 
ideal for rice farming by preventing major water losses through downward seepage (Lovelace, 1999, p. 2).  
These clays, and thin units of coarser material within the clays are known as the Chicot aquifer system 
surficial confining unit and will hereinafter be referred to as the confining unit.  

The confining unit is composed of both Holocene- and Pleistocene-age sediments and was once 
thought of as an impermeable barrier to movement of contaminants from the surface to the underlying 
aquifers (Stanley and Maher, 1944, p. 13; Meyer, 1953, p. 2) (fig. 2).  The impermeable barrier assumption 
has been reconsidered in recent years because of various incidents of subsurface contamination (Trudeau, 
1994, p. 2).  Hanor (1993) showed that the effective vertical hydraulic conductivity of surficial clay at a 
hazardous waste disposal site in southeastern Louisiana was as much as four orders of magnitude higher than 
reported laboratory measurements of clay core samples taken from the site.  Hanor attributed the difference 
to the presence of minor sand beds and to secondary porosity and fracturing that occurred during deposition 
and sub-aerial weathering of the clay beds.  Assuming that confining unit clays in southwestern Louisiana 
are similar to confining unit clays in southeastern Louisiana, the results of Hanor’s research has implications 
for clays in the study area.  Nyman and others (1990) simulated flow in the Chicot aquifer system and 
determined that, under 1981 conditions, vertical recharge from the land surface was now occurring 
throughout most of southwestern Louisiana.

 Although the thickness of the confining unit may be relatively uniform across large areas, 
interbedded sands of varied areal extent and thickness are present within the confining unit.  These sands 
are collectively known as the shallow sands of the Chicot aquifer system.  The shallow sands occur 
irregularly throughout the confining unit and may be hydraulically connected to underlying aquifers.  
According to State well-registration records, more than 3,000 shallow, small-diameter wells that supply 
water for domestic, irrigation, or petroleum rig-supply purposes are screened in the shallow sands (Zahir 
“Bo” Bolourchi, Louisiana Department of Transportation and Development, written commun., 2002).

Little information is available on the thickness of the clay confining unit and the presence of sands 
within the confining unit; this information could be valuable for making land-use decisions and protecting 
shallow sources of ground water, as well as the deeper aquifers, from downward-moving contaminants.  In 
1996, the U.S.  Geological Survey (USGS), in cooperation with the Louisiana Department of Transportation 
and Development (DOTD), began a study to document the thickness and extent of the confining unit and 
locations of shallow sands within the confining unit.  
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Purpose and Scope

This report documents the thickness of the Chicot aquifer system surficial confining unit and the 
location of shallow sands within the confining unit.  A map is presented that shows the areal pattern of 
confining unit thickness for all of Acadia, Allen, Beauregard, Calcasieu, Cameron, Jefferson Davis,  
Lafayette, and Vermilion Parishes and parts of Evangline, Iberia, Rapides, St. Landry, St. Martin, St. Mary, 
and Vernon Parishes, which are located along the confining unit boundaries.  Mapping of small local 
variations at the base of the confining unit, such as incised-stream channels was beyond the scope of this 
report.

The location of 2,098 drillers’ or geophysical logs, and the percentage of shallow sands within the 
confining unit (determined from the logs) are shown on maps.  The location and depth to the base of well 
screens of 1,579 domestic, irrigation, or petroleum rig-supply wells that are screened in the shallow sands 
also are shown.  Wells for which log data are available and wells screened in shallow sands often are 
clustered along roads and in populated areas.  Other areas which consist of marsh land or extensive 
agricultural land far from roads, may have limited amounts of available subsurface information.  The 
quantity and quality of data were insufficient to map the areal extent of individual shallow sand units.

This report provides a basis for collection of more detailed information about the transmissivity of 
the confining unit and the nature of the interconnection and relation between the confining unit and the 
deeper hydrogeologic units of the aquifer.  Knowledge about the confining unit gained as a result of this 
study may contribute to the understanding of hydrogeologic conditions of surficial confining units in similar 
coastal settings.

Louisiana Department of Transportation and Development-U.S. Geological Survey Water Resources Cooperative Program

System Series
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Southwestern Louisiana
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system 

Aquifer or confining unit
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sand, or surficial confining unit

Pleistocene

"200-foot" sand Upper sand

"500-foot" sand  
Lower sand 

"700-foot" sand

Tertiary
Pliocene

Miocene

 

Evangeline aquifer

Figure 2.  Partial listing of hydrogeologic units in southwestern Louisiana (modified from Lovelace and 
Lovelace, 1995).
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Description of Study Area

The study area consists of the approximate extent of freshwater in the Chicot aquifer system in 
southwestern Louisiana (fig. 1).  Along the Gulf of Mexico well log information was available that covered  
Cameron and Vermilion Parishes, so the study area was expanded beyond the areal extent of freshwater in 
the Chicot aquifer system.  Marsh Island, an area in southern Iberia Parish that is mostly marshland bounded 
by West Côte Blanche Bay to the north and the Gulf of Mexico to the south, was not included in the study 
area, and no well log information was available.  The study area is bounded by the Gulf of Mexico to the 
south, the Louisiana-Texas State line to the west, and alluvial sediments of the Atchafalaya River to the east.  
The Chicot aquifer system is cut into or overlain by alluvial sediments of the Atchafalaya River and the exact 
boundary between the sediments is indistinct.  The eastern boundary of the study area, which was based on 
the presence of available well log information, includes most of Evangeline Parish and parts of Iberia, 
St. Landry, and St. Martin Parishes.  The northern boundary of the study area is located in southern Vernon 
and Rapides Parishes, where the aquifer system and confining units pinch out near the surface.  The 
existence of well logs also defined the northern boundary of the study area.  

Previous Investigations

Previous studies have focused on the ground-water resources of southwestern Louisiana and the 
occurrence of freshwater in the Chicot aquifer system.  Jones and others (1956) mapped the depth to the top 
of first major sands of the Chicot aquifer system using drillers’ logs from water wells and electric logs from 
petroleum-test holes.  The authors also presented detailed textural and lithologic descriptions of the 
confining unit based on formation samples collected from water-well test holes being drilled by 
municipalities and private interests during the course of the study.

            Jones and others (1956) described two areas where the depth to a major sand is less than 50 ft thick.  
One area is in southern Vernon and Rapides Parishes, where the Chicot aquifer system crops out, and the 
other follows the course of the Vermilion River through Lafayette, St. Martin, and Vermilion Parishes.  The 
greatest depth to a major sand described by Jones and others (1956) was more than 700 ft in Cameron Parish.  
Generally, a uniform depth of about 100 ft to a major sand was indicated throughout most of Evangeline, 
Jefferson Davis, and Acadia Parishes, western St. Landry Parish, and western Vermilion Parish (Jones and 
others, 1956, p. 139).  Confining unit sediments were primarily attributed to Pleistocene-age back-swamp 
deposits of the Mississippi and Red Rivers (Jones and others, 1956, p. 82), but also may have included 
younger overburden sediments near the ground surface.

 Harder (1960) mapped the top of the Chicot aquifer in Calcasieu Parish and noted that shallow wells 
in deposits of Holocene age supply small quantities of water.  He stated that, “the exact thickness and areal 
extent of the sand phase of the Holocene deposits has not been determined; consequently, it is difficult to 
estimate the hydraulic characteristics and potential yield of these deposits.” He also noted that locally there 
are shallow sands of Pleistocene age, which provide small quantities of water for domestic and stock 
purposes.  Drillers’ logs, electrical logs, and aquifer tests were the principal bases for determining the top 
of the Chicot aquifer.

Whitman and Kilburn (1963) examined ground-water conditions in southwestern Louisiana and 
discussed the Chicot aquifer along the Gulf of Mexico.  Well log information from their report was used in 
the study described in this report.  Harder and others (1967) examined the effects of ground-water 
withdrawals on water levels and saltwater encroachment in southwestern Louisiana and also provided well 
log information that was used in this study.
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Nyman (1984) mapped the top of the major sands of the Chicot aquifer system, although the focus of 
the report was the occurrence of high-chloride water in the Chicot aquifer system.  Geophysical and driller’s 
logs were used to create the maps.  Geohydrologic sections across different parts of the study area also are 
presented in the Nyman report.  

Williams and Duex (1995) presented a map of the top of the upper sand of the Chicot aquifer system 
in Lafayette Parish and two geologic sections through the parish.  Well Lf-488, documented previously by 
Jones and others (1954), was used as a representative correlation log; and information from the logs of 
approximately 40 petroleum-wells, 40 municipal water-wells, and several private wells were integrated with 
sand-analysis reports to produce detailed top-of-sand maps for shallow sand units in Lafayette Parish.

Quaternary Deposition

The geomorphic processes of lateral planation and vertical incision by meandering and braided 
streams, and eustatic changes in sea level over the last 2 million years produced the deposits that make up 
the Chicot aquifer system (Kniffen and Hilliard, 1988, p. 35).  By reviewing the pattern of Quaternary-age 
deposition in the study area, a foundation is provided to conceptualize the surface of the base of the 
confining unit.

Over the last 2 million years, continental ice sheets advanced and retreated at least five times.  The 
melting of the ice sheets, which were north of present day Louisiana, produced glacial streams, which 
carried an abundance of mineral material through Louisiana on their way to the sea.  During each ice 
advance, the sea level declined and streams began to incise channels until the ice retreated and a 
corresponding rise in sea level occurred.  As the shoreline moved inland the incised channels filled with 
sediment and the pre-existing surface sediments were reworked.  The glacial streams deposited more 
sediment than they removed, so terraces of fine-grained material were formed over time (Kniffen and 
Hilliard, 1988, p. 41).

Saucier and Snead (1989) delineated three terrace-like Pleistocene-age sedimentary units near the 
surface: the Upland, Intermediate, and Prairie Complexes.  At land surface, these units have an east-to-west 
orientation, paralleling the Gulf of Mexico coastline.  The Upland Complex is the northernmost band in the 
study area and consists of fluvial deposits from both glacial and non-glacial sources as well as higher fluvial 
terraces.  South of the Upland Complex, the Intermediate Complex is composed of fluvial deposits of the 
Mississippi River, its tributaries, and coastal plain streams, and includes terrace deposits.  The Prairie 
Complex is nearest to the Gulf of Mexico and includes the results of a diverse depositional sequence of the 
Mississippi River, its tributaries, and coastal plain streams.  Saucier (1994) listed the major depositional 
environments for the Prairie Complex as meander belt, Red River deltaic, nearshore marine, and 
undifferentiated coastal plain.  The net result of Quaternary-age deposition in southwestern Louisiana is a 
great variation in sediment size and distribution throughout the area.  As a result, the surface representing 
the base of the confining unit is assumed to be a composite of multiple discontinuities with depressions and 
ridges, rather than a flat, continuous sheet.  Regionally, however, the slope of this surface generally is to 
the south, following the orientation of the underlying aquifer units and the overlying land surface.  
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METHODS OF INVESTIGATION

Two sets of data were used in this study.  One set included data from geophysical or drillers’ logs from 
selected water wells or test holes.  Logs that completely penetrated the confining unit were used to map the 
thickness of the confining unit and provide information on shallow sands within the confining unit.  Data 
from the 2,098 well logs compiled for this study are presented in a data report by Sargent and others (in 
press).  Well log descriptions, the thickness of the confining unit, and depths to the top and bottom of 
shallow sands are presented by parish and well identifier in a tabular format.  The data report also includes 
a detailed description of the method used to categorize and compile the log data for this report.  

The second set of data included the depth to the base of the screened interval of 1,579 wells, 
hereinafter referred to as shallow wells, which were screened in the shallow sands and used for domestic, 
irrigation, or petroleum rig-supply purposes.  These data were mapped to indicate the presence of shallow 
sands.  Because shallow wells did not completely penetrate the confining unit or shallow sands within the 
confining unit, drillers’ logs from these wells were not used in this report for mapping the thickness of the 
confining unit or depths to the top and bottom of shallow sands.  Methods used for data compilation, data 
analysis, and map generation are described in the following sections.

Data Compilation

Drillers’ logs and/or geophysical logs with corresponding location information for the well or test 
hole were compiled into a data set and used to define the depth to the base of the confining unit and identify 
shallow sands within the unit in southwestern Louisiana.  The locations of wells and test holes were obtained 
as latitude and longitude values from well registration forms.  Drillers’ logs were available for over 10,000 
water wells in the study area.  However, the quality and completeness of these logs vary greatly.  Drillers 
collecting lithologic data are mainly concerned with the location of major aquifer units that are capable of 
supplying long-term yields to wells.  When drilling through a thick confining unit, drillers may fail to note 
lithologic information such as thin sand beds.  Therefore, the quality and completeness of each drillers’ log 
was evaluated before it was included in the data set.  Drillers’ logs that typically used non-geologic terms, 
such as gumbo or muck, and had lithologic intervals rounded to 100 ft intervals were unacceptable and not 
used.  Drillers’ logs that included lithologic descriptions, such as particle size--sand, silt, and clay, with 
relatively detailed resolution, that is,  lithologic intervals rounded to 10 ft intervals or less, were included in 
the data set.  

For water wells for which both a drillers’ and geophysical log were available, the driller’s and 
geophysical logs were compared to verify thickness values.  In some instances, the geophysical log did not 
start at the ground surface, and information from both logs was combined to create a composite log.  For 
each location, only one value was designated as the confining unit thickness for that point.

Information from two additional sources also was utilized so that the log data from water-well or 
test-hole registration forms would not be the sole determinant of confining unit thickness throughout the 
study area.  Geophysical logs from petroleum wells were used in some areas where logs from water wells 
were sparse or unavailable.  Because the first 200 ft below the land surface typically is not logged for 
petroleum wells, only a small number of these could be used to delineate the thickness of the confining 
unit.  Both drillers’ and geophysical log data from published reports also were used.  Reports by Jones and 
others (1956), Harder (1960), Harder and others (1967), Nyman (1984), and Whitman and Kilburn (1963) 
provided 37, 29, 7, 63, and 4 data points, respectively.



8                        

 

Additional information on the location of shallow sands was obtained from well-screen depths and 
locational data of 1,579 shallow wells used for domestic, irrigation, or petroleum rig-supply purposes.  
Screen depths were assumed to indicate the presence of productive shallow sands within the confining unit.  
This information was obtained from the DOTD well-registration data base.  In some instances, a drillers’ 
log may not record the presence of a shallow sand, but a well screened within the confining unit may indicate 
a shallow sand near that location.  The location and depth to bottom of screen of the shallow wells are 
displayed on maps that also display well logs with shallow sands within the confining unit for comparison 
purposes.  Sand thickness at shallow wells was not assumed equivalent to their screened intervals and was 
not determined for these wells.

Data Analysis and Map Generation

Depths to the base of the confining unit and shallow sands within the confining unit were determined 
for each log.  The base of the confining unit was identified as the top of first massive sand unit.  Massive 
sand units often were distinguishable not only by thickness, but by coarse basal sediments, which typify 
sands of the Chicot aquifer system.  The thickness of the confining unit was determined by measuring the 
approximate depth from the ground surface to the top of the massive sand unit.  In areas where a massive 
sand is present within the confining unit, but is directly on top of a Chicot aquifer unit, the thickness was 
determined from ground surface to the top of the first massive sand.  Some previous investigators designated 
the first sand unit, irregardless as to whether it is a massive sand, as within the confining unit and thus 
mapped a greater depth to the base of the confining unit.

For example, in Vermilion Parish, a shallow massive sand (formerly called the Abbeville unit) is 
present within the confining unit (Nyman, 1984, p. 21 and fig. 11).  The shallow sand ranges in thickness 
from 100 to 250 ft and directly overlies what is typically considered the first major aquifer unit of the Chicot 
aquifer system in this area, the “upper sand” (Nyman, 1984, p. 21 and fig. 11).  Because the clay layer 
separating this sand from the upper sand is thin or missing and this sand is in direct hydraulic 
communication with the upper sand, the top of this sand was used as the bottom of the clay-confining unit.

Well-log data were grouped by area and the confining unit thickness values were compared for 
consistency within the area.  For instances in which a well log showed an extreme thickness that conflicted 
with other logs in the same area, the outlier log was deleted from the data set.  Although outlier well-log 
data may be valid, the mapping of local variations in the base of the confining unit, such as those created by 
the filling of incised channels, was beyond the scope of this report.

The depths to the tops and bottoms of shallow sand units 10 ft or more in thickness were determined 
from well logs.  A shallow sand thickness of at least 10 ft was used to identify possible productive sand units 
within the confining unit.  For each log, the thickness of all shallow sands (10 ft or greater) were totaled and 
divided by the thickness of the confining unit on the log to determine the percent sand thickness within the 
confining unit.

All data were entered into a geographic information system (ArcInfo) to analyze the areal distribution 
of logs and generate maps of the confining unit thickness, the location of wells screened in shallow sands, 
and the percent sand thickness within the confining unit.  To generate the map of confining unit thickness, 
a statistically-based interpolation method, kriging, was used.  Kriging provides an exact interpolation at 
points where data are provided, is particularly applicable for making estimates where few data points exist, 
and provides error estimates (Dunlap and Spinazola, 1984, p. 5).  The spatial pattern of wells in the study 
area is such that wells are clustered in some areas, but absent in others.  Drilling of new wells was beyond 
the scope of this study; therefore, kriging was an appropriate interpolation tool for estimating the confining 
unit thickness in areas were data were sparse or absent.
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The thickness of the confining unit was then contoured using a 40-ft contour interval in most areas.  
In some coastal areas where data were sparse and the confining unit thickens rapidly, an 80-ft contour 
interval was used.  The accuracy of the confining unit thickness contours is a function of the quality and 
density of the data and the power of the interpolation technique (Burrough and McDonnell, 1998).  The 
estimated error at any point on the thickness map is plus or minus 24 ft.

The locations of wells screened in shallow sands and logs showing the percent sand thickness within 
the confining unit of individual parishes also were mapped.  For mapping purposes, the depth to the base of 
the well screen was used to indicate the depth of a sand.  The base-of-screen depths were grouped in 
intervals of less than 50 ft, 50 to 100 ft, 100 to 200 ft, and greater than 200 ft.  Wells screened in shallow 
sands often were clustered in population centers.  Many of the clustered wells were screened at a similar 
depth, indicating the presence of a productive sand.  In some areas, wells were screened at many different 
depths, indicating the presence of multiple shallow sands in the area.

The percentage thickness of shallow sands within the confining unit was computed from well logs 
with a sand interval greater than 10 ft.  Where present, percentages were grouped in intervals of 1 to 20, 20 
to 40, 40 to 60, 60 to 80, and 80 to 100 percent.  Only about 19 percent of the logs indicated shallow sands 
were present, and the percent sand thickness varied greatly across very short distances.  Wells with drillers’ 
log data showing as much as 60 percent sand and shallow wells screened in shallow sands, were often 
surrounded by wells with drillers’ logs that did not encounter sand.  These variations may be indicative of 
the intermittent nature of the shallow sands, but may also illustrate differences in drillers’ interpretations 
that were recorded on logs.

Because of poor areal distribution of well data, the varied quality of the log data, and the intermittent 
nature of the shallow sands, the areal extents of individual shallow sands could not be mapped.  Similarly, 
the presence or absence of shallow sands could not be inferred for areas where well or log data are sparse 
or absent.

THICKNESS OF THE CHICOT AQUIFER SYSTEM SURFICIAL CONFINING UNIT

In the study area, the thickness of the Chicot aquifer system surficial confining unit ranges from less 
than 40 ft along the northern boundary to 520 ft in the southeastern part of the study area, along the Gulf of 
Mexico (fig. 3).  In general, the confining unit thickens southward as its base dips toward the Gulf, 
conforming to the orientation and dip of the underlying aquifers (Walters, 1996, sheet 1).  An exception to 
the southward thickening occurs in parts of Vermilion and Lafayette Parishes, along the approximate route 
of the Vermilion River (fig. 1), where the confining unit thins to between 40 and 80 ft thick (fig. 3).  This 
may be evidence of an ancestral Mississippi River floodplain or delta (Kniffen and Hilliard, 1988, map 14).  
A few miles southeast of this area, the confining unit thickens rapidly to its greatest thickness around the 
southern part of Vermilion Bay and at points along the coast of East and West Côte Blanche Bays (fig. 3).

LOCATION OF SHALLOW SANDS WITHIN THE SURFICIAL CONFINING UNIT 

The presence of shallow sands was documented in 12 of the 15 parishes in the study area.  In the 
remaining three parishes, Vernon, Rapides, and St. Martin Parishes, well-log data indicated no sand 
intervals greater than 10 ft thick.  Table 1 lists descriptive statistics by parish from rural-domestic water-
supply wells screened in the shallow sands, including the total number of wells, range of depths to base of 
well screen, and mean depths to base of well screen.  Table 1 also lists descriptive statistics by parish from 
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well logs including total number of well logs, percentage of logs with shallow sands (sand intervals 10 ft or 
greater), the range and mean depths to the base of shallow sand intervals, the range and mean of shallow 
sand interval thickness, and the range and mean of percent shallow sand thickness of the confining unit.

A generalized east-to-west hydrogeologic section of the Chicot aquifer system surficial confining unit 
in northern Acadia Parish shows the location of shallow sands and wells screened within the confining unit 
(fig. 4).  If the section is typical of the confining unit, sand and screen data indicate sands generally are not 
areally extensive, and may occur at various depths.  Also, sand units 10 ft or greater in thickness generally 
constitute a small part of the confining unit.  The well logs indicating no sands may be due to the actual 
absence of sand or the variability of drillers’ interpretations of the confining unit sediments.  Figures 5 
through 16 show locations of well logs and wells screened in shallow sands, and the percent sand thickness 
within the confining unit in each of the 12 parishes.  

Table 1.  Descriptive statistics of the depth of wells screened in the Chicot aquifer system surficial confining unit and well 
logs in southwestern Louisiana

Parish
Total 

number
     Range        Mean
     (feet)          (feet)

Total 
number 
of logs

Logs with 
shallow 
sands1

(percent)

Depth to base of 
shallow sands

   Range        Mean
    (feet)          (feet)

Thickness of 
shallow sands

   Range      Mean
     (feet)       (feet)

Percentage of 
shallow sands2

   Range       Mean
     (feet)        (feet)

Acadia 80 16-103 39 344 9 13-130 67 10-55 23 6-62 21

Allen 6 17-40 27 101 7 15-50 34 10-46 19 15-73 35

Beauregard 63 14-46 34 61 13 26-90 50 10-37 21 8-61 32

Calcasieu 786 4-250 63 242 42 18-247 96 10-110 35 4-71 18

Cameron 101 7-325 127 97 24 24-272 165 15-107 49 5-71 25

Evangeline 42 18-75 35 140 23 15-143 96 10-92 30 7-67 25

Iberia 59 13-270 86 93 19 35-344 116 10-60 19 3-23 12

Jefferson Davis 69 11-210 66 250 13 18-129 80 10-90 34 3-81 34

Lafayette 73 5-116 36 148 14 30-132 71 10-95 23 11-68 26

St. Landry 45 12-110 27 204 18 18-144 85 10-107 39 7-82 36

St. Mary 11 10-326 183 32 19 140-259 170 17-82 38 6-41 18

Vermilion 244 12-350 98 225 27 22-280 99 10-120 37 8-82 32

1 Percentage of logs with sand intervals of 10 ft or greater.
2 Percentage of confining unit composed of sand.

              
Wells screened in surficial
           confining unit

Depth to base of
        screen

Well logs (drillers’ and geophysical)
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Figure 4.  Generalized east-to-west hydrogeologic section in northern Acadia Parish, Louisiana.
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In Acadia Parish, wells screened in shallow sands are mostly located in the northern half of the parish and 
are screened at depths less than 50 ft (fig. 5).  Well screen depths range from 16 to 103 ft, with a mean depth of 
39 ft (table 1).  Five of the 80 wells had screen depths than ranged from 90 to 103 ft; the other 75 wells had 
screen depths that ranged from 16 to 40 ft.  Approximately 9 percent of the 344 selected well logs, which were 
distributed throughout the parish, showed shallow sands.  Well logs showing shallow sands also were mostly in 
the northern half of the parish.

 In Allen Parish, six wells screened in shallow sands are clustered in the Oakdale area.  Well screens for 
all the shallow wells are less than 50 ft deep (fig. 6).  Well screen depths range from 17  to 40 ft, with a mean 
depth of 27 ft (table 1).  Of 101 well logs distributed throughout the parish, only 7 percent had shallow sands.  
These well logs appear to be randomly distributed throughout the parish.

In Beauregard Parish, wells screened in shallow sands are clustered in the DeRidder area.  Well screens 
for all the shallow wells are less than 50 ft deep (fig. 7).  Well screen depths range from 14 to 46 ft, with a mean 
depth of 34 ft (table 1).  Well logs in Beauregard Parish have a dispersed areal distribution.  Only eight logs, 
mostly from wells located in the western half of the parish, indicate that shallow sands are present (fig. 7).  The 
scarcity of shallow wells and well logs with shallow sands may indicate that shallow sands have a limited 
presence in the confining unit in Beauregard Parish.

 In Calcasieu Parish, shallow wells screened in shallow sands are located throughout the parish.  Well 
screens for the shallow wells vary in depth from less than 50 ft to greater than 200 ft in depth (fig. 8).  Well 
screen depths range from 4 to 250 ft, with a mean depth of 63 ft (table 1).  Fifty-five percent of the wells 
screened in shallow sands are screened at depths less that 50 ft, but there also are many wells screened between 
50 and 200 ft (fig 8).  Well logs showing shallow sands in Calcasieu Parish follow the areal distribution of the 
shallow wells - grouped in a line along the western border, clustered in the east-central part of the parish and 
scattered elsewhere.  Of all of the parishes in the study area, Calcasieu Parish had the greatest percentage (42 
percent) of logs showing shallow sands.  

In Cameron Parish, shallow wells screened in shallow sands are located along the southern and northern 
border of the parish.  Well screens for the shallow wells vary in depth from less than 50 ft to greater than 200 ft 
in depth (fig. 9).  Well screen depth ranges from 7 to 325 ft with a mean depth of 127 ft (table 1).  Well logs 
showing shallow sands generally are located near shallow wells screened in shallow sands.  Few well logs and 
shallow wells are present in an east-to-west band through the middle of the parish, and it is not known whether 
shallow sands are present in this area.

In Evangeline Parish, wells screened in shallow sands are located in the southern half of the parish.  Well 
screens for the shallow wells vary in depth from less than 50 ft to 100 ft in depth (fig. 10).  Well screen depths 
range from 18 to 75 ft, with a mean depth of 35 ft (table 1).  Most of the well logs with shallow sands also are 
located in the southern part of the parish.  Few well logs and the absence of wells screened in shallow sands in 
the northern half of the parish indicate few shallow sands are present in that area.  

In Iberia Parish, wells screened in shallow sands mostly are located in the western half of the parish.  
Eastern Iberia Parish is swampy and relatively uninhabited, so there are few rural domestic water-supply wells 
or well logs.  Well screens for the shallow wells vary in depth from less than 50 ft to greater than 200 ft (fig. 11).  
Well screen depths range from 13 to 270 ft, with a mean depth of 86 ft.  Well logs showing shallow sands often 
were located near shallow wells. 

In Jefferson Davis Parish, wells screened in shallow sands are located along the southern, southwestern, 
and eastern borders of the parish and are absent from the south-central and northern parts of the parish.  Well 
screens for the shallow wells vary in depth from less than 50 ft to greater than 200 ft (fig. 12).  Well screen 
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Figure 9.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in Cameron Parish, southwestern Louisiana.
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Figure 10.  Location of bottom of well screens and well logs with percentage of shallow sand within the  
Chicot aquifer system surficial confining unit in Evangeline Parish, southwestern Louisiana.
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Iberia Parish
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Figure 11.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in Iberia Parish, southwestern Louisiana.
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Figure 12.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in Jefferson Davis Parish, southwestern Louisiana.
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depths range from 11 to 210 ft, with a mean depth of 66 ft (table 1).  Well logs showing shallow sands 
generally are located along the eastern and southern boundaries and in the northwestern corner of the parish.  
Shallow sands were notably absent on logs from the central and north-central parts of the parish.  

In Lafayette Parish, wells screened in shallow sands are at depths less than 50 ft in the eastern and 
central parts of the parish, but are mostly screened between 50 and 100 ft in the western part of the parish 
(fig. 13).  Two wells show a screen depth in the 100 to 200 ft range.  Well screen depths range from 5 to 
116 ft, with a mean depth of 36 ft (table 1).  Well logs were evenly distributed throughout the parish, but 
generally only showed shallow sands in the southeastern and western parts of the parish.

In St. Landry Parish, wells screened in shallow sands are generally located in the southwestern part 
of the parish.  Well screens for the shallow wells vary in depth from less than 50 ft to 200 ft (fig. 14).  Well 
screen depths range from 12 to 110 ft, with a mean depth of 27 ft (table 1).  Well logs are evenly distributed 
throughout the parish, but generally shallow sands only are evident in the western half of the parish.  The 
logs indicate that percentage of the confining unit composed of shallow sands is highest in St. Landry Parish 
and averages about 36 percent (table 1).

 In St. Mary Parish, wells screened in shallow sands are located in that part of the parish which is in 
the study area, the western half.  Well screens for the shallow wells vary in depth from less than 50 ft to 
greater than 200 ft (fig. 15).  Well screen depths range from less than 10 to 326 ft, with a mean depth of 
183 ft (table 1).  Little fresh ground water is available in the southern parts of St.  Mary Parish (Harder and 
others, 1967, pl. 5), so rural domestic water-supply and petroleum rig-supply wells are generally located in 
the western half of the parish.  Well logs that showed shallow sands generally are located in the northwestern 
part of the parish.

In Vermilion Parish, wells screened in shallow sands are mostly located in the eastern part of the 
parish.  Well screens for the shallow wells vary in depth from less than 50 ft to greater than 200 ft (fig. 16).  
Well screen depths range from 12 to 350 ft, with a mean depth of 98 ft (table 1).  Because much of western 
and southern Vermilion Parish is marshy and uninhabited, most wells and well logs are located in the 
northeastern part of the parish (fig. 16).  Many of the 61 logs indicate that shallow sands compose more than 
60 percent of the surficial confining unit in this area.  

SUMMARY AND CONCLUSIONS

Southwestern Louisiana is located within the Gulf Coastal Plain physiographic province.  The area is 
underlain by thick multilayered sequences of unconsolidated sedimentary deposits that alternate between 
gravel, sand, silt, and clay and have a predominant dip to the south.  The sand and gravel deposits form 
productive aquifer units and they, along with adjoining clay and silt deposits, are designated as the Chicot 
aquifer system.  The Chicot aquifer system underlies an area of approximately 9,000 square miles in 
southwestern Louisiana and is the principal source of fresh ground water in the region.  The dense surficial 
clays that confine the upper sands of the Chicot aquifer system are known as the Chicot aquifer system 
surficial confining unit.  

 Although the confining unit may be relatively uniform in composition across large areas, interbedded 
sands of varied areal extent and thickness are present within the confining unit.  These sands are collectively 
known as the shallow sands of the Chicot aquifer system.  The shallow sands occur irregularly throughout 
the confining unit and may provide sufficient water for small-diameter wells that supply water for domestic, 
irrigation, or petroleum rig-supply purposes.  
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Figure 13.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in Lafayette Parish, southwestern Louisiana.
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Figure 14.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in St. Landry Parish, southwestern Louisiana.
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St. Mary Parish
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Figure 15.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in St. Mary Parish, southwestern Louisiana.
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Figure 16.  Location of bottom of well screens and well logs with percentage of shallow sand within the 
Chicot aquifer system surficial confining unit in Vermilion Parish, southwestern Louisiana.
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Drillers’ logs, geophysical logs, and information from shallow wells were used to define the 
thickness of the confining unit and locate areas of shallow sands.  The thickness of the surficial confining 
unit generally increases from north to south.  In southern Vernon and Rapides Parishes, where the Chicot 
aquifer system crops out, the confining unit typically is less than 40 feet thick.  The thickness of the 
confining unit generally increases southward, and generally ranges in thickness from 160 to 400 feet in 
coastal parishes with a maximum thickness of about 520 feet in Vermilion and St. Mary Parishes.  Because 
the quality of the drillers’ logs varies, an analytical methodology was developed to identify the best drillers’ 
logs and integrate higher-quality information from other sources, such as published reports.  

 The presence of shallow sands was documented in 12 of the 15 parishes in the study area.  Well-
log data from Vernon, Rapides, and St.  Martin Parishes showed no shallow sands greater than 10 ft in 
thickness.  Location and depth information of water-supply wells screened in shallow sands within the 
confining unit complemented the well log information with respect to the areal distribution of shallow 
sands.  The screen depths ranged from 4 to 350 ft, and the maximum mean screen depth in a parish was 
183 ft.  Well location and depth to bottom of screen of the wells were mapped for the 12 parishes where 
shallow sands are present.  The location of well logs with greater than a 10 ft sand interval and the percent 
shallow sand within the confining unit also were mapped for the 12 parishes in the study area.  The locations 
of wells screened within the surficial confining unit and drillers’ or geophysical logs showing shallow sands 
greater than 10 feet thick are mapped for 12 of the 15 parishes in the study area.  The percentage of shallow-
sand thickness in the confining unit is indicated for each log.  Well-screen depths of 1,579 shallow wells 
used for domestic, irrigation, or petroleum rig-supply purposes were assumed to indicate the presence of 
productive shallow sands within the confining unit; however, only about 19 percent of the 2,098 logs 
analyzed indicate that shallow sands are present.  The logs also indicate that the percentage of shallow-sand 
thickness in the confining unit can vary greatly across very short distances.  
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Water Resources of Calcasieu Parish, Louisiana

Introduction
Information concerning the availability, use, and quality 

of water in Calcasieu Parish, Louisiana (fig. 1), is critical 
for proper water-resource management. The purpose of this 
fact sheet is to present information that can be used by water 
managers, parish residents, and others for stewardship of this 
vital resource. Information on the availability, past and current 
use, use trends, and water quality from groundwater and surface-
water sources in the parish is presented. Previously published 
reports (see References Cited section) and data stored in the U.S. 
Geological Survey’s National Water Information System (http://
dx.doi.org/10.5066/F7P55KJN) are the primary sources of the 
information presented here. 

In 2010, about 223.7 million gallons per day (Mgal/d) 
of water were withdrawn in Calcasieu Parish, including about 

136.7 Mgal/d from surface-water sources and 87.0 Mgal/d from 
groundwater sources.1 Withdrawals for industrial use accounted 
for the majority (156.5 Mgal/d) of total water withdrawn 
(tables 1–2). Other categories of use included public supply, 
power generation, rural domestic, livestock, rice irrigation, 
general irrigation, and aquaculture. Water-use data collected 
at 5-year intervals from 1960 to 2010 (fig. 2) indicated that 
water withdrawals peaked in 1970 at about 1,020 Mgal/d. The 
generally downward trend in water withdrawals from 1960 to 
2010 is largely attributable to reductions in withdrawals for 
industrial use and rice irrigation. 

1Water-withdrawal data are based on estimated or reported site-specific data 
and aggregated data, which are distributed to sources. For a full description 
of water-use estimate methodology, see “Data Collection” in Sargent (2011). 
Tabulation of numbers in text and tables may result in different totals because of 
rounding; nonrounded numbers are used for calculation of totals. 
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Figure 1. Location of study area, Calcasieu Parish, Louisiana.
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Table 1. Groundwater withdrawals, in million gallons per day, by source and use category in Calcasieu Parish, Louisiana, 2010 (B.P. 
Sargent, U.S. Geological Survey, written commun., 2015). 

[<, less than]

Use category
Chicot aquifer system

Evangeline 
aquifer

Total by use"200-foot" and 
upper sand

"500-foot" sand
"700-foot" and 

lower sand
Undifferentiated 

sand
Shallow sand

Public supply 1.19 21.62 2.10 0.04 0.00 0.79 25.73
Industrial 1.16 39.35 <0.01 0.72 0.00 0.00 41.23
Power generation 0.00 6.46 0.00 0.00 0.00 0.00 6.46
Rural domestic 1.56 0.53 0.00 0.02 0.11 0.00 2.23
Livestock 0.10 0.03 0.01 0.04 0.01 0.00 0.20
Rice irrigation 3.71 2.29 0.63 0.95 0.32 0.00 7.90
General irrigation 0.18 0.11 0.02 0.00 0.03 0.00 0.34
Aquaculture 0.58 0.58 0.58 0.00 1.16 0.00 2.90
Total by source 8.49 70.97 3.35 1.77 1.63 0.79 87.00

Table 2. Surface-water withdrawals, in million gallons per day, by source and use category in Calcasieu Parish, Louisiana, 2010 (B.P. 
Sargent, U.S. Geological Survey, written commun., 2015).

Use category Calcasieu River
Gulf Intracoastal 

Waterway
Sabine River 

Diversion System
Miscellaneous 

streams
Total by use

Public supply 0.00 0.00 0.50 0.00 0.50
Industrial 76.17 0.01 39.12 0.00 115.30
Power generation 0.05 0.00 14.46 0.00 14.51
Livestock 0.00 0.00 0.00 0.30 0.30
Rice irrigation 0.00 0.00 0.00 3.77 3.77
Aquaculture 0.00 0.00 0.00 2.34 2.34
Total by source 76.22 0.01 54.07 6.42 136.72
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Figure 2. Water withdrawals in Calcasieu Parish, Louisiana, 
1960–2010 (Sargent, 2011).

Groundwater Resources
Fresh groundwater (water with a chloride concentration of 

250 milligrams per liter [mg/L] or less) is available in Calcasieu 
Parish in several different aquifers to varying depths, depending on 
location. The base of freshwater in Calcasieu Parish ranges from 
about 400 feet (ft) below the National Geodetic Vertical Datum of 
1929 (NGVD 29) to almost 2,500 ft below NGVD 29. The deepest 
freshwater is north of DeQuincy within the Williamson Creek 
aquifer. In the rest of the roughly northern quarter of the parish, the 
base is present at depths from about 700 to 2,000 ft or more below 
NGVD 29 within the Evangeline aquifer. In the southern three-
fourths of the parish, the base of freshwater ranges in depth from 
about 500 to 800 ft below NGVD 29 and is within the Chicot aquifer 
system (fig. 1; Smoot, 1988). 

The Chicot Aquifer System

The Chicot aquifer system is an important regional aquifer 
system underlying most of southwestern Louisiana. The aquifer 
system crops out and receives recharge in parishes to the north and 
northeast of Calcasieu Parish where the aquifer system is largely 
composed of one, major, undifferentiated sand. The undifferentiated 
sand thickens and deepens to the south and, near the northern border 
of Calcasieu Parish (fig. 1), becomes subdivided into a complex 
series of sand layers by clay confining layers. West of about the 



longitude of the town of Iowa (fig. 1), these divisions consist of the 
“200-foot,” “500-foot,” and “700-foot” sands of the Lake Charles area 
(fig. 3). East of this longitude, these divisions consist of the Chicot 
aquifer upper and lower sands, which are hydraulically connected to 
the “200-foot” and “700-foot” sands, respectively (fig. 3). 

 A surficial confining layer of clay restricts infiltration of 
precipitation into the groundwater system throughout the parish. 
The surficial confining layer thickness ranges from 40 ft in small 
areas in northwestern and northeastern Calcasieu Parish to 280 ft in 
the south-central part of the parish (Sargent, 2004). Within the 
surficial confining clay are scattered sand streaks, sand lenses, 
and sand layers collectively named the “shallow sand unit of the 
Chicot aquifer system.”

The primary aquifers in the parish are the “200-foot,” “500-
foot,” and “700-foot” sands (table 1), and these aquifers share similar 
characteristics but are present at varying depths. The “200-foot” sand 
generally grades from fine to medium sand at the top to a coarse sand 
or gravel at the base (Harder, 1960). The top of the sand is present 
at depths of zero to 50 ft above NGVD 29 near the northeastern 
corner of the parish and greater than 300 ft below NGVD 29 in the 
southwestern corner of the parish (Harder, 1960). The “500-foot” sand 
generally grades from fine sand at the top to coarse sand and gravel 
near the base (Harder, 1960). The top of the “500-foot” sand is present 
at less than 400 ft below NGVD 29 in northern areas of the parish and 
reaches over 600 ft below NGVD 29 in the southeastern corner of the 
parish (Nyman, 1984). The base of the “500-foot” sand ranges from 
greater than 400 ft below NGVD 29 in the northern part of the parish 
to greater than 800 ft below NGVD 29 in the southeastern corner of 
the parish (Nyman, 1989). The “700-foot” sand is generally tan to 
grayish and grades from fine sand at the top to coarse sand at the base 
(Harder, 1960). The top of the “700-foot” sand is present at depths of 
less than 400 ft below NGVD 29 in the northern part of the parish and 
reaches depths exceeding 800 ft below NGVD 29 in the southeastern 
corner of the parish. The base of the lower sand and “700-foot” sand 
ranges from greater than 400 ft in the northern tip of the parish to 
greater than 1,000 ft in the southeastern corner of the parish (Nyman, 
1989). In 2015, more than 4900 active wells were screened in Chicot 
aquifer system in Calcasieu Parish, with most of them being screened 
in these three primary aquifers from depths of 13 to 849 ft, with yields 
of up to 5,471 gallons per minute (Louisiana Department of Natural 
Resources, written commun., 2015) (table 3). 

Water levels in wells in all three sands in Calcasieu Parish 
showed similar spatial and temporal patterns. In 2011–12, water 
levels in wells screened in the “200-foot,” “500-foot,” and “700-
foot” sands in Calcasieu Parish ranged from highs of approximately 
7.6 ft above, 2.4 ft below, and 14.1 ft below NGVD 29, respectively, 
to lows of 49.9 ft below, 79.6 ft below, and 69.6 ft below NGVD 
29, respectively (U.S. Geological Survey, 2016a). Spatially, water 
levels in wells in all three sands were lowest near the Calcasieu River 
in the Lake Charles metropolitan area, corresponding well to the 
documented movement of groundwater toward this area (Nyman, 
1984; Lovelace, 1998). Water levels in wells have varied in similar 
ways over time and have risen in general by as much as 20 ft since 
the 1970s (fig. 4), because of decreased pumping.

Groundwater Quality

Freshwater samples collected from 111 wells screened in the 
“200-foot” sand, 239 wells screened in the “500-foot” sand, and 
63 wells screened in the “700-foot” sand had median hardness 
values in the moderately hard range.2 Over 90 percent of samples 
in each aquifer did not exceed the U.S. Environmental Protection 
Agency’s Secondary Maximum Contaminant Levels (SMCLs)3 
for pH. Over 80 percent of samples in each aquifer did not exceed 
the SMCL for dissolved-solids concentrations. Median values for 
iron concentrations were below the SMCL in the “200-foot” sand 
and greatly exceeded the SMCL in the “500-foot” and “700-foot” 
sands (table 4). 

Saltwater (water with a chloride concentration greater than 
250 mg/L) is present in both local and widespread areas within 
the Chicot aquifer system in Calcasieu Parish. At the base of the 
“200-foot” sand and in the upper sand, saltwater is present along 
most of the southern parish boundary, in the southeastern corner 
of the parish, and in a localized area near Iowa. At the base of the 

2Hardness ranges, expressed as milligrams per liter of calcium carbonate, are as 
follows: 0–60, soft; 61–120, moderately hard; 121–180, hard; greater than 180, very 
hard (Hem, 1985).

3The SMCLs are nonenforceable Federal guidelines regarding cosmetic effects 
(such as tooth or skin discoloration) or aesthetic effects (such as taste, odor, or color) 
of drinking water. At high concentrations or values, health implications as well as 
aesthetic degradation might exist. SMCLs were established as guidelines for the 
States by the U.S. Environmental Protection Agency (2016). 
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Table 3. Active registered wells in the Chicot aquifer system in Calcasieu Parish in 2015 (Louisiana Department of Natural Resources, 
written commun., 2015).

Shallow sand
“200-foot” and 

upper sands
“500-foot" sand

“700-foot” and 
lower sands

Undifferentiated 
sand

Domestic 276 2,985 935 15 20
Industrial 5 35 121 12 4
Irrigation 17 120 93 16 7
Public supply 7 142 120 13 4
Power generation 0 0 6 0 0
Total 305 3,282 1,275 56 35

Well depth range (feet 
below land surface) 13–305 18–590 130–740 445–849 70–460

Yield range (gallons 
per minute) 2–50 4–5,471 5–5,000 20–4,700 30–4,000
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Figure 4. Water levels in 
wells Cu-771, Cu-787, and 
Cu-767 screened in the 
“200-foot” sand, “500-
foot” sand and “700-foot” 
sand of the Chicot aquifer 
system in Calcasieu 
Parish, Louisiana (see 
fig. 1 for well locations; 
U.S. Geological Survey, 
2016a). Land surface and 
water levels are in feet 
(ft) relative to the National 
Geodetic Vertical Datum of 
1929 (NGVD 29).

“500-foot” sand, saltwater is present along much of the southern 
parish boundary, in the southeastern corner of the parish, and in 
three small isolated areas at or near industrial facilities between Lake 
Charles and Sulphur. At the base of the “700-foot” sand and in the 
lower sand, saltwater is present in the southern two-thirds of the 
parish. The “700-foot” sand contains only saltwater along most of the 
southern parish boundary (Harder, 1960; Nyman, 1989). 

Surface-Water Resources 
Surface-water resources in Calcasieu Parish are available 

in two regional drainage basins: the Calcasieu-Mermentau Basin 
(Hydrologic Unit Code [HUC] 080802), which covers the majority 
of the parish, and the Sabine Basin (HUC 120100), which is present 
along the Sabine River on the western side of the parish (U.S. 
Geological Survey, 2016b). In 2010, about 136.7 Mgal/d of surface 
water were withdrawn in Calcasieu Parish for public supply, industry, 
power generation, livestock, rice irrigation, and aquaculture use 
(table 2). Over 95 percent of surface-water withdrawals came from 

the Calcasieu River (76.22 Mgal/d) and Sabine River Diversion 
System (54.07 Mgal/d) (table 2). 

Calcasieu-Mermentau Basin

The Calcasieu-Mermentau Basin is subdivided into six subbasins, 
four of which are present in Calcasieu Parish. These subbasins are 
the West Fork Calcasieu (HUC 08080205), Upper Calcasieu (HUC 
08080203), Lower Calcasieu (HUC 08080206), and Mermentau 
(HUC 08080202) (fig. 1).

The West Fork Calcasieu and Upper Calcasieu subbasins cover 
most of the northern half of the parish and drain south into the Lower 
Calcasieu subbasin, which extends to and drains southward into the 
Gulf of Mexico. The West Fork Calcasieu subbasin is drained by 
the Houston River, West Fork Calcasieu River, Indian Bayou, and 
many other small streams. The Houston River and Indian Bayou 
are tributaries of West Fork Calcasieu River, which flows into the 
Calcasieu River just upstream of Lake Charles. The Upper Calcasieu 



Table 4. Summary of selected water-quality characteristics of freshwater in the Chicot aquifer system in Calcasieu Parish, Louisiana 
(U.S. Geological Survey, 2016a). 

[Values are in milligrams per liter, except as noted. °C, degrees Celsius; PCU, platinum cobalt unit; µS/cm, microsiemen per centimeter; SU, standard 
unit; CaCO3, calcium carbonate; µg/L, microgram per liter; NA, not applicable; SMCL, Secondary Maximum Contaminant Level established by the U.S. 
Environmental Protection Agency (2016)]

Temper- 
ature 
(°C)

Color, 
(PCU)

Specific 
conductance, 

field 
(µS/cm 

at 25 °C)

pH, 
field 
(SU)

Hardness 
(as CaCO3)

Chloride, 
filtered 
(as Cl)

Iron, 
filtered 

(µg/L 
as Fe)

Manga-
nese, 

filtered 
(µg/L 

as Mn)

Dissolved 
solids, 
filtered

“200-foot” sand of the Lake Charles area, 1940–2009 (111 wells) 

Median 22.0 1 483 7.5 110 32 230 140 280
10th percentile 20.3 0 364 6.9 66 16 30 60 232
90th percentile 23.3 10 1,090 7.9 200 120 2,800 450 509
Number of samples 79 28 95 68 73 106 46 48 63
Percentage of 

samples that do 
not exceed SMCLs

NA. 93 NA. 93 NA. 100 59 6 86

“500-foot” sand of the Lake Charles area, 1940–2006 (239 wells) 

Median 23.5 5 404 7.2 110 34 1,000 350 258
10th percentile 22.0 0 301 6.8 80 22 180 240 214
90th percentile 25.0 20 677 7.6 140 98 2,200 480 436
Number of samples 127 99 188 143 155 237 97 91 104
Percentage of 

samples that do 
not exceed SMCLs

NA. 87 NA. 99 NA. 100 19 1 92

“700-foot” sand of the Lake Charles area, 1939–95 (63 wells) 

Median 24.0 5 548 7.4 100 68 920 390 332
10th percentile 22.0 0 341 6.7 66 26 260 160 263
90th percentile 25.5 36 952 8.2 140 200 2,100 500 558
Number of samples 32 29 49 40 46 62 15 20 30
Percentage of 

samples that do 
not exceed SMCLs

NA. 72 NA. 92 NA. 100 13 0 83

SMCLs

NA. 15 NA. 6.5–8.5 NA. 250 300 50 500

subbasin is drained by the Calcasieu River whose tributaries include 
Bayou Serpent and many other small streams. The annual average 
discharge upstream of Calcasieu Parish for the Calcasieu River 
near Kinder (site number 08015500) (fig. 1) during 1922–2014 
was 2,524 cubic feet per second (ft3/s) (U.S. Geological Survey, 
2016a) from a drainage area of 1,700 square miles (mi2). The Lower 
Calcasieu subbasin in Calcasieu Parish contains the Calcasieu River, 
Bayou Choupique, the Gulf Intracoastal Waterway, and many other 
small streams. Multiple lakes are found along the Calcasieu River in 
Calcasieu Parish. 

The Mermentau subbasin is located in the southeastern corner of 
the parish and is drained by Bayou Lacassine and other small streams. 

Sabine Basin

The Sabine Basin contains only the Lower Sabine subbasin in 
Calcasieu Parish (HUC 12010005) and is drained by the Sabine River. 
The Sabine River drains a strip of land along the western border of 

the parish and is connected to the interior of Calcasieu Parish by 
canals. In the north-central part of the parish, the Sabine River 
Diversion System conveys water by way of canal from the Sabine 
River eastward to several industries located near Westlake and 
Sulphur. The system also supplies water for municipal use and 
irrigation (Sabine River Authority, 2007). In the southern part of 
the parish, the Gulf Intracoastal Waterway runs roughly east-west 
from the Texas border, across the Calcasieu River just south of 
Moss Lake, then southeastward into Cameron Parish. The annual 
average discharge of the Sabine River near Ruliff, Tex. (site 
number 08030500), (fig. 1) during 1961–2015 was 7,626 ft3/s from 
a drainage area of about 9,330 mi2 (U.S. Geological Survey, 2016a). 

Surface-Water Quality

Water samples collected from the Calcasieu River near Lake 
Charles (site number 08015900) during 1968–78 and from the 
Sabine River near Ruliff, Tex., during 1967–2000 have median 



hardness values in the soft range (table 5). Over 80 percent of 
samples did not exceed the SMCL for iron concentrations, and 
median pH values were also within the SMCLs. Dissolved-oxygen 
concentrations were generally greater than 5 mg/L, which is 
considered the minimum value for a diverse population of fresh, 
warmwater biota, including sport fish (Louisiana Department of 
Environmental Quality, 2008). 
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Table 5. Summary of selected water-quality characteristics for the Calcasieu and Sabine Rivers, Calcasieu Parish, Louisiana (U.S. Geological 
Survey, 2016a). 

[Values are in milligrams per liter, except as noted. µS/cm, microsiemen per centimeter; °C, degrees Celsius; SU, standard unit; CaCO3, calcium carbonate; µg/L, 
microgram per liter; SMCL, Secondary Maximum Contaminant Level established by the U.S. Environmental Protection Agency (2016); NA, not applicable]

Specific 
conductance, 

field 
(µS/cm at 

25 °C)

Oxygen, 
dissolved

pH, 
field 
(SU)

Hard- 
ness 
(as 

CaCO3)

Calcium, 
filtered 
(as Ca)

Magne-
sium, 

filtered 
(as Mg)

Sodium, 
filtered 
(as Na)

Chloride, 
filtered 
(as Cl)

Sulfate, 
filtered 
(as SO4)

Iron, 
filtered 

(µg/L 
as Fe)

Calcasieu River near Lake Charles, 1968–781

Median 98 7.4 6.7 18 4.2 1.7 12 18 6.0 140
10th percentile 43 5.4 5.8 10 2.5 0.8 4.3 5.1 3.7 80
90th percentile 3,360 10.0 7.2 330 26 65 520 980 130 360
Number of samples 49 48 49 49 49 49 49 49 49 15
Percentage of samples 

that do not exceed 
SMCLs

NA. NA. 69 NA. NA. NA. NA. 86 94 87

Sabine River near Ruliff, Texas 1967–20002

Median 142 7.8 6.8 29 7.4 2.4 15 18 12 150

10th percentile 92 6.4 6.2 18 4.9 1.3 9.2 11 7.2 70

90th percentile 197 10.2 7.2 38 10 3.3 21 27 19 360

Number of samples 538 190 302 291 291 291 213 520 519 106
Percentage of samples 

that do not exceed 
SMCLs

NA. NA. 80 NA. NA. NA. NA. 100 100 87

SMCLs

NA. NA. 6.5–8.5 NA. NA. NA. NA. 250 250 300
1Site number 08015900 (see fig. 1).  
2Site number 08030500 (see fig. 1).  
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Potentiometric Surfaces, 2011–12, and Water-Level 
Differences Between 1995 and 2011–12, in Wells of the 
“200-Foot,” “500-Foot,” and “700-Foot” Sands of the Lake 
Charles Area, Southwestern Louisiana 

By Vincent E. White and Jason M. Griffith

Abstract
Water levels were determined in 90 wells to prepare 

2011–12 potentiometric surfaces focusing primarily on the 
“200-foot,” 500-foot,” and “700-foot” sands of the Lake 
Charles area, which are part of the Chicot aquifer system 
underlying Calcasieu and Cameron Parishes of southwestern 
Louisiana. These three aquifers provided 34 percent of the 
total water withdrawn and 93 percent of the groundwater 
withdrawn in Calcasieu and Cameron Parishes in 2012 
(84.5 million gallons per day [Mgal/d]). This work was 
completed by the U.S. Geological Survey, in cooperation with 
the Louisiana Department of Transportation and Development, 
to assist in developing and evaluating groundwater-resource 
management strategies. The highest water levels determined 
in wells screened in the “200-foot,” “500-foot,” and “700-
foot” sands were about 8 feet (ft) above the National Geodetic 
Vertical Datum of 1929 (NGVD 29), 2 ft below NGVD 29, 
and 14 ft below NGVD 29, respectively, and were located 
in northwestern Calcasieu Parish. The lowest water levels 
determined in wells screened in the “200-foot,” “500-foot,” 
and “700-foot” sands were approximately 50, 80, and 70 ft 
below NGVD 29, respectively, and were located in the 
southern Lake Charles metropolitan area, to the west of Prien 
Lake, and between the cities of Lake Charles and Sulphur, 
respectively. The primary groundwater flow direction in 
these three aquifers was radially towards pumping centers 
overlying the water-level lows. Comparisons of water-level 
differences in 42 wells measured in 1995 and 2011–12 
indicated that the maximum increases in water levels for wells 
screened in the “200-foot,” “500-foot,” and “700-foot” sands 
were approximately 7, 31, and 19 ft, respectively. Water-
level increases coincided with a decline in total groundwater 
withdrawals during the period (about 25 Mgal/d from 1995 to 
2012) from these sands. More specifically, withdrawals from 
the “500-foot” sand affected water levels in wells screened 
in the “200-foot” and “700-foot” sands because the three are 
hydraulically connected and withdrawals from the “500-foot” 
sand were greater by volume than withdrawals from the “200-
foot” and “700-foot” sands.

Introduction
Increases in groundwater withdrawals can lead to 

declining water levels and changes in flow directions and 
can affect water quality. Withdrawals from the Chicot aquifer 
system in the Lake Charles area of southwestern Louisiana 
(fig. 1), primarily from the “500-foot” sand, have caused 
long-term (years to decades) potentiometric-surface declines 
resulting in a cone of depression in the “500-foot” sand that 
extends across Calcasieu Parish. Because the “200-foot” and 
“700-foot” sands are hydraulically connected to the “500-foot” 
sand in this area, withdrawals from the “500-foot” sand have 
lowered water levels in wells screened in the “200-foot” and 
“700-foot” sands (figs. 2–4). Withdrawals have also caused 
hydraulic gradients favorable for encroachment of saltwater1 
towards fresh groundwater in the Lake Charles area (Lovelace, 
1999).

Additional knowledge about groundwater levels, 
groundwater flow, and the effects of withdrawals on the “200-
foot,” “500-foot,” and “700-foot” sands of the Lake Charles 
area is needed to assess the effects of withdrawals, determine 
the direction of groundwater flow, and develop sustainable 
groundwater-resource management strategies. To meet this 
need, the U.S. Geological Survey (USGS), in cooperation with 
the Louisiana Department of Transportation and Development 
(DOTD), began a study in 2011 to measure depth to water in a 
network of 90 wells in order to determine and document water 
levels in wells screened in the “200-foot,” “500-foot,” and 
“700-foot” sands and to prepare potentiometric surfaces and 
evaluate differences in water levels.

1Saltwater in this report is defined as water that contains chloride at 
concentrations of more than 250 milligrams per liter (mg/L). Concentrations 
of chloride less than 250 mg/L are within the secondary maximum 
contaminant level (SMCL) and are considered freshwater. The SMCLs 
are Federal guidelines regarding cosmetic effects (such as tooth or skin 
discoloration), aesthetic effects (such as taste, odor, or color), or technical 
effects (such as damage to water equipment or reduced effectiveness of 
treatment for other contaminants) of potential constituents of drinking water. 
The SMCLs were established as guidelines by the U.S. Environmental 
Protection Agency (2016). 
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Purpose and Scope

This report presents data, analysis, and maps that 
primarily describe the potentiometric surfaces of the “200-
foot,” “500-foot,” and “700-foot” sands of the Lake Charles 
area during 2011–12. Water-level differences are calculated for 
select wells measured in both 1995 and 2011–12. In addition 
to the data presented in this report, water-level data are also 
available from the USGS National Water Information System 
database (U.S. Geological Survey, 2017a) and Louisiana 
Water-Use Program (U.S. Geological Survey, 2017b). 

Description of Study Area

The study area (fig. 1) extends across about 2,300 square 
miles and includes all of Calcasieu Parish, the western two-
thirds of Cameron Parish, and the extreme southwestern 
corner of Jefferson Davis Parish in southwestern Louisiana. 
The largest city in the study area, Lake Charles, had a 2010 
population of about 72,000 (U.S. Census Bureau, 2019). 
Much of the study area is rural and agricultural, with rice 
production being a historically important agricultural sector 
(Louisiana State University AgCenter, 2015; fig. 1). Many and 
various industrial facilities are located near the Lake Charles 
metropolitan area, in the vicinity of the western bank of the 
Calcasieu River, and in Westlake. The climate is generally 
warm and temperate with high humidity and frequent rainfall. 
For the city of Lake Charles, the average annual temperature is 
68 degrees Fahrenheit, and the average annual rainfall is about 
56 inches (National Oceanic and Atmospheric Administration, 
2011). Topographically, the study area is composed of a 
coastal plain, with the highest surface altitudes at about 
90 feet (ft) above the National Geodetic Vertical Datum of 
1929 (NGVD 29) at the northern border of the study area near 
DeQuincy and the lowest altitudes equivalent to about NGVD 
29 at the southern border of the study area (U.S. Geological 
Survey, 2015). 

Hydrogeologic Setting
The Chicot aquifer system underlies southwestern 

Louisiana and parts of southeastern Texas and is composed 
of a sequence of deposits of silt, sand, and gravel interbedded 
with clay and sandy clay that dips and thickens towards 
the south and southeast (fig. 3) (Nyman, 1984). The sand 

deposits grade southward from coarse sand and gravel to finer 
sediments and become increasingly subdivided by clay layers. 
A surficial clay confining layer overlies most of the Chicot 
aquifer system in southwestern Louisiana. Underlying the 
study area, the Chicot aquifer system is composed of various 
aquifers including the “200-foot,” “500-foot,” and “700-foot” 
sands, the upper and lower sands, and the undifferentiated 
sand (figs. 1 and 3). In addition, various shallow sands are 
present within a surficial confining layer (Lovelace, 1999).

The “200-foot,” “500-foot,” and “700-foot” sands are 
named for their general depths of occurrence in the Lake 
Charles area (Jones, 1950) and are located beneath central and 
western Calcasieu and Cameron Parishes (fig. 1) (Lovelace, 
1998). Along the northern border of Calcasieu Parish, these 
sands merge into a single massive undifferentiated sand unit. 
The upper and lower sand units are in the eastern parts of 
Calcasieu and Cameron Parishes and are stratigraphically 
equivalent and hydraulically connected to the “200-foot” and 
the “700-foot” sands, respectively, in the Lake Charles area. 
Although the “500-foot” sand is stratigraphically equivalent to 
the lower sand unit of the Chicot aquifer system, it generally 
pinches out (disappears) to the east where it is commonly not 
directly hydraulically connected with the lower sand unit of 
the Chicot aquifer system (Lovelace, 1999). 

Recharge to the Chicot aquifer system results from 
infiltration of precipitation primarily north of the study area 
(fig. 1 index map), where the aquifer system is at or near 
ground surface. In the recharge area, water percolates down 
into and through sandy surficial soil eventually reaching the 
“200-foot,” “500-foot,” and “700-foot” sands of the Lake 
Charles area (Nyman and others, 1990; Lovelace and others, 
2001). Additional recharge is from leakage through vertically 
adjacent clay confining units (fig. 3). 

Prior to extensive groundwater development in the study 
area during the 1940s, the movement of groundwater in the 
Chicot aquifer system as a whole was generally downgradient 
from north to south, and groundwater discharged into 
shallower aquifers or to the surface along the Sabine River 
and the Gulf of Mexico (Nyman and others, 1990). Since the 
1940s, large withdrawals for industrial use, agriculture, and 
public supply primarily from the “200-foot,” “500-foot,” and 
“700-foot” sands of the Lake Charles area have caused water-
level declines and altered the flow of groundwater in the study 
area. These declines have resulted in groundwater flowing 
towards the concentrated pumping in the vicinity of Lake 
Charles in Calcasieu Parish and towards agricultural areas 
(fig. 1) (Jones and others, 1954; Lovelace, 1998). 

http://waterdata.usgs.gov/nwis
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Methods
Potentiometric-surface maps were prepared based on 

water levels determined from 90 wells screened primarily in 
the “200-foot,” “500-foot,” and “700-foot” sands (table 1). 
Water levels were calculated by subtracting the depth-to-water 
measurement from the land-surface altitude and are referenced 
to NGVD 29. Seven nearby wells (Cu-971, Cu-5866Z, 
JD-485A, Cu-11708Z, Cu-10260Z, Cu-970, and Cu-1269) 
that were not screened in the “200-foot,” “500-foot,” and 
“700-foot” sands, but which were screened in hydraulically 
connected and stratigraphically equivalent sands (upper 
sand, lower sand, and undifferentiated sand) were used to 
create more complete potentiometric surfaces and water-level 
difference maps. Although used to present a more complete 
potentiometric surface, well Cu-11708Z was not used for 
analysis of minimum and maximum water levels because this 
well is screened in the undifferentiated sand in the northern 
part of the study area, where the “200-foot,” “500-foot,” 
and “700-foot” sands have merged. Cu-10260Z is coded 
as screened in the undifferentiated sand but is south of the 
approximate boundary between the undifferentiated sand and 
“200-foot” sand (fig. 1) and was treated accordingly. 

Depth to water in each well was measured by using 
a steel or electrical tape marked with 0.01-ft gradations 
and were reported to one-hundredths of a foot, following 
procedures in Cunningham and Schalk (2011). Wells in which 
depth to water was measured were not being pumped at the 
time the measurements were made. If wells had been recently 
pumped, depth to water was measured after an appropriate 
recovery period. Water-level data were collected from 
December 2011 through March 2012; water levels in the study 
area typically decline (because of seasonal withdrawals) to 
their yearly low in June. Potentiometric contours were drawn 
as approximate around individual wells if the water levels 
differed appreciably from water levels in nearby wells or if 
data were sparse. Water levels determined during 1995 and 
2011–12 at selected wells (table 1) were used to prepare water-
level difference maps. When more than one measurement had 
been made at a selected well during those years, measurements 
made during the same time of year were preferentially chosen 
to minimize potential differences resulting from seasonal 
water-level fluctuations; however, same-season measurements 
were not always available. 

Water-withdrawal data are collected collaboratively 
between the Louisiana DOTD and the USGS and made 
possible by the USGS Water Resources Cooperative 
Program: Louisiana Water-Use Program (U.S. Geological 
Survey, 2017b). Through this program, water-withdrawal 
data are collected from users or determined indirectly based 
on population size, agricultural-use types, and water-use 
coefficients. Totals are analyzed, compiled, and published by 
USGS on behalf of the Louisiana DOTD (U.S. Geological 
Survey, 2017b). Withdrawal data are provided to the public 
in several different combinations, such as by parish and 
aquifer, by State and aquifer, and by groundwater and parish; 
however, certain combinations and information are not 
published. Data that would reveal the exact location, such 
as address or latitude-longitude of withdrawal points, are 
not published in order to protect proprietary information. In 
addition, withdrawal data for individual sands within a larger 
aquifer or aquifer system are not published. For the purposes 
of this report, water use from each sand, the “200-foot,” 500-
foot,” and “700-foot” sands, are disaggregated from the total 
withdrawal values from the Chicot aquifer. This facilitates 
a clearer understanding of the effects of withdrawals on the 
water-level altitude surfaces for each respective sand unit. 
For further information, contact either the Louisiana Water-
Use Program USGS Lower Mississippi-Gulf Water Science 
Center, Baton Rouge office or the Louisiana DOTD Water 
Supply Availability and Use Program (Louisiana Department 
of Transportation and Development, 2018).

As with water-level data, withdrawal maps for the “200-
foot,” “500-foot,” and “700-foot” sands included withdrawals 
from the relevant upper, lower, and undifferentiated sands of 
the Chicot aquifer system. In this report, the withdrawal maps 
only included values that were greater than an average of 
0.1 million gallons per day (Mgal/d) at an individual well or 
a group of closely located wells. These values were provided 
to the Louisiana Water-Use Program and did not include 
indirectly determined values. Historical totals for groundwater 
withdrawals in the study area for 1960–2010 included 
the total groundwater withdrawals from all groundwater 
sources for Calcasieu and Cameron Parishes and have been 
provided to enable the reader to see current water-use values 
in their historical context. Historical totals for groundwater 
withdrawals in the study area for 1995–2012 included only 
withdrawals from the “200-foot,” “500-foot,” and “700-foot” 
sands. 
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Table 1. Water-level data from wells used to prepare the potentiometric surfaces (2011–12) and water-level difference (between 1995 and 2011–12) of the “200-foot,” “500-foot,” 
and “700-foot” sands of the Lake Charles area, southwestern Louisiana.—Continued

[USGS, U.S. Geological Survey; NGVD 29, National Geodetic Vertical Datum of 1929; mm, month; dd, day; yyyy, year; –, measurement not available during relevant time period; *, indicates that the well is 
screened in either the upper, lower, or undifferentiated sands of the Chicot aquifer system]

Well 
site 

name

USGS site 
number

Altitude of 
land surface, 
in feet above 

NGVD 29

Well depth, 
in feet 
below 

land surface

Date 
measured, 

mm/dd/yyyy

Depth to 
water level, 

in feet below 
land surface

Water-level 
altitude, in 
feet above 

or below (-) 
NGVD 29

Date 
measured, 

mm/dd/yyyy

Depth to 
water level, 

in feet below 
land surface

Water-level 
altitude, in 
feet above 

or below (-) 
NGVD 29

Difference, 
in feet between 

1995 and 
2011–12 value

“200-foot” sand
2011–12 1995

Cu- 529 300818093361601 18 276 12/30/2011 51.88 -33.88 12/7/1995 53.91 -35.91 2.03
Cu- 768 301036093124402 11.53 306 12/15/2011 61.42 -49.89 – – – –
Cu- 771 301336093183002 17.76 241 12/16/2011 55.40 -37.64 10/12/1995 60.73 -42.97 5.33
Cu- 798 300919093055601 25.43 345 3/7/2012 59.08 -33.65 – – – –
Cu- 843 301148093193202 12 205 2/20/2012 48.23 -36.23 2/13/1995 51.74 -39.74 3.51
Cu- 946 301356093171001 15 198 3/6/2012 54.25 -39.25 9/28/1995 61.68 -46.68 7.43
Cu- 962 300812093165801 11 287 12/19/2011 48.60 -37.60 – – – –
Cu- 975 301941093035602 20 237 12/21/2011 37.83 -17.83 11/29/1995 37.20 -17.20 -0.63
Cu- 984 300406093070001 15 325 3/7/2012 46.20 -31.20 – – – –
Cu- 990 301059093125103 14 183 12/15/2011 57.73 -43.73 11/2/1995 60.68 -46.68 2.95
Cu-1101 301157093250501 12 260 2/14/2012 58.33 -46.33 – – – –
Cu-11429Z 300545093163101 7 255 3/7/2012 40.35 -33.35 – – – –
Cu-11872Z 301416093153501 11 202 2/21/2012 47.19 -36.19 – – – –
Cu-12305Z 301445093164601 12 155 3/6/2012 43.51 -31.51 – – – –
Cu-12600Z 300836093281801 11 280 12/29/2011 35.79 -24.79 – – – –
Cu-12284Z 301016093224101 16 250 3/7/2012 51.11 -35.11 – – – –
Cu-12933Z 301725093224101 22 110 3/7/2012 23.46 -1.46 – – – –
Cu-1332 301033093205402 16 240 1/5/2012 58.69 -42.69 – – – –
Cu-13320Z 301709093334401 27 280 2/21/2012 44.42 -17.42 – – – –
Cu-13362Z 301201093404201 12 280 12/30/2011 34.02 -22.02 – – – –
Cu-13571Z 301703093090501 13 180 3/5/2012 37.69 -24.69 – – – –
Cu-6750Z 301512093171501 16 150 3/6/2012 48.71 -32.71 – – – –
Cu-9584Z 301335093344401 23 280 1/12/2012 47.49 -24.49 – – – –
Cn- 90 295611093044801 3.19 396 3/6/2012 31.62 -28.43 4/11/1995 23.92 -20.73 -7.70
Cn- 92 300104093015601 5.5 443 12/21/2011 38.99 -33.49 4/11/1995 29.66 -24.16 -9.33
Cu- 971* 300534092564402 5 500 12/22/2011 42.63 -37.63 11/21/1995 39.93 -34.93 -2.70
Cu-5866Z* 301118093004801 24 265 1/3/2012 61.22 -37.22 – – – –
JD- 485A* 301300092584503 21 290 2/7/2012 57.57 -36.57 2/14/1995 50.95 -29.95 -6.62
Cu-11708Z* 302828093265801 88 260 1/10/2012 69.08 18.92 – – – –
Cu-10260Z* 302059093402001 34 220 2/21/2012 26.36 7.64 – – – –

Table 1. Water-level data from wells used to prepare the potentiometric surfaces (2011–12) and water-level difference (between 1995 and 2011–12) of the “200-foot,” “500-foot,” 
and “700-foot” sands of the Lake Charles area, southwestern Louisiana. 

[USGS, U.S. Geological Survey; NGVD 29, National Geodetic Vertical Datum of 1929; mm, month; dd, day; yyyy, year; –, measurement not available during relevant time period; *, indicates that the well is 
screened in either the upper, lower, or undifferentiated sands of the Chicot aquifer system]
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Table 1. Water-level data from wells used to prepare the potentiometric surfaces (2011–12) and water-level difference (between 1995 and 2011–12) of the “200-foot,” “500-foot,” 
and “700-foot” sands of the Lake Charles area, southwestern Louisiana.—Continued

[USGS, U.S. Geological Survey; NGVD 29, National Geodetic Vertical Datum of 1929; mm, month; dd, day; yyyy, year; –, measurement not available during relevant time period; *, indicates that the well is 
screened in either the upper, lower, or undifferentiated sands of the Chicot aquifer system]

Well 
site 

name

USGS site 
number

Altitude of 
land surface, 
in feet above 

NGVD 29

Well depth, 
in feet 
below 

land surface

Date 
measured, 

mm/dd/yyyy

Depth to 
water level, 

in feet below 
land surface

Water-level 
altitude, in 
feet above 

or below (-) 
NGVD 29

Date 
measured, 

mm/dd/yyyy

Depth to 
water level, 

in feet below 
land surface

Water-level 
altitude, in 
feet above 

or below (-) 
NGVD 29

Difference, 
in feet between 

1995 and 
2011–12 value

“500-foot” sand
2011–12 1995

Cu- 463B 301106093203202 17 516 1/5/2012 89.59 -72.59 – – – –
Cu- 552 301359093162202 13 517 1/11/2012 85.63 -72.63 9/6/1995 116.25 -103.25 30.62
Cu- 677 301445093162201 10 568 3/6/2012 77.89 -67.89 9/20/1995 99.69 -89.69 21.80
Cu- 770 301336093183003 17.54 490 12/16/2011 85.05 -67.51 10/12/1995 102.54 -85.00 17.49
Cu-787 300353093210201 4.33 734 3/28/2012 48.60 -44.27 4/11/1995 50.59 -46.26 1.99
Cu- 828 301149093190801 10 560 1/5/2012 89.64 -79.64 – – – –
Cu- 847 301230093193202 13 522 12/16/2011 81.87 -68.87 10/12/1995 98.61 -85.61 16.74
Cu- 849 301205093182501 10 564 1/4/2012 79.20 -69.20 10/11/1995 97.99 -87.99 18.79
Cu- 851 301213093191701 10 555 12/21/2011 80.75 -70.75 5/24/1995 97.9 -87.9 17.2
Cu- 895 301707093211601 18 355 12/13/2011 62.36 -44.36 – – – –
Cu- 947 300643093044701 20 600 12/15/2011 59.78 -39.78 11/29/1995 58.89 -38.89 -0.89
Cu- 957 301120093191002 17 500 1/5/2012 90.37 -73.37
Cu- 960 301031093204902 21 598 12/16/2011 85.48 -64.48 10/11/1995 95.82 -74.82 10.34
Cu- 961 301214093223201 14 540 2/20/2012 55.86 -41.86 – – – –
Cu- 963 300718093220001 10 399 12/29/2011 61.53 -51.53 12/7/1995 67.06 -57.06 5.53
Cu- 964 301339093253901 16 360 12/29/2011 56.43 -40.43 11/22/1995 63.94 -47.94 7.51
Cu- 977 301944093170402 20 515 12/20/2011 47.83 -27.83 11/22/1995 54.44 -34.44 6.61
Cu- 988 301059093125101 14 523 12/15/2011 74.69 -60.69 11/2/1995 81.48 -67.48 6.79
Cu-1018 301800093121701 20 398 12/13/2011 54.47 -34.47 – – – –
Cu-1019 300354093205501 5 700 3/6/2012 53.84 -48.84 – – – –
Cu-1020 301141093123501 18 375 12/15/2011 77.68 -59.68 11/2/1995 86.02 -68.02 8.34
Cu-1021 301435093154601 12 487 12/19/2011 75.27 -63.27 10/12/1995 93.43 -81.43 18.16
Cu-1041 300702093165801 9 560 12/15/2011 65.18 -56.18 11/2/1995 69.72 -60.72 4.54
Cu-1051 301401093302401 20 410 2/2/2012 53.23 -33.23 12/13/1995 57.42 -37.42 4.19
Cu-1055 301450093251501 15 520 2/2/2012 55.27 -40.27 – – – –
Cu-11500Z 302127093102801 34 250 12/14/2011 54.97 -20.97 – – – –
Cu-1160 301559093374601 25 526 2/1/2012 46.50 -21.50 – – – –
Cu-11708Z* 302828093265801 88 260 1/10/2012 69.08 18.92 – – – –
Cu-12287Z 300822093321201 10 460 2/2/2012 43.44 -33.44 – – – –
Cu-12469Z 301753093300501 26 250 2/1/2012 59.47 -33.47 – – – –
Cu-12489Z 301401093063201 17 460 12/14/2011 56.77 -39.77 – – – –



6 
 

Potentiom
etric Surfaces, 2011–12, and W

ater-Level Differences Betw
een 1995 and 2011–12 , Lake Charles Area, Louisiana

Table 1. Water-level data from wells used to prepare the potentiometric surfaces (2011–12) and water-level difference (between 1995 and 2011–12) of the “200-foot,” “500-foot,” 
and “700-foot” sands of the Lake Charles area, southwestern Louisiana.—Continued

[USGS, U.S. Geological Survey; NGVD 29, National Geodetic Vertical Datum of 1929; mm, month; dd, day; yyyy, year; –, measurement not available during relevant time period; *, indicates that the well is 
screened in either the upper, lower, or undifferentiated sands of the Chicot aquifer system]

Well 
site 

name

USGS site 
number

Altitude of 
land surface, 
in feet above 

NGVD 29

Well depth, 
in feet 
below 

land surface

Date 
measured, 

mm/dd/yyyy

Depth to 
water level, 

in feet below 
land surface

Water-level 
altitude, in 
feet above 

or below (-) 
NGVD 29

Date 
measured, 

mm/dd/yyyy

Depth to 
water level, 

in feet below 
land surface

Water-level 
altitude, in 
feet above 

or below (-) 
NGVD 29

Difference, 
in feet between 

1995 and 
2011–12 value

“500-foot” sand—Continued
2011–12—Continued 1995

Cu-1267 301852093393901 30 405 12/14/2011 32.43 -2.43 – – – –
Cu-1319 301359093160701 15 510 1/11/2012 85.35 -70.35 – – – –
Cu-1328 301420093130301 16 495 3/8/2012 79.70 -63.70 – – – –
Cu-13524Z 301031093255301 10 470 2/20/2012 54.23 -44.23 – – – –
Cu-13585Z 301628093073601 15 300 12/14/2011 44.49 -29.49 – – – –
Cn- 87 295324093240602 8.46 804 3/6/2012 44.26 -35.80 – – – –
Cn- 88L 300055093093004 8.86 804 12/15/2011 48.49 -39.63 4/11/1995 45.49 -36.63 -3.00
Cn- 120 295721093115701 3 764 3/6/2012 37.50 -34.50 – – – –
Cn- 134 295839093203501 5 710 3/6/2012 43.16 -38.16 – – – –

“700-foot” sand
2011–12 1995

Cu- 746 301300093161601 4.09 780 1/11/2012 70.16 -66.07 10/20/1995 89.51 -85.42 19.35
Cu- 767 301036093124401 11.42 850 12/15/2011 68.31 -56.89 4/10/1995 69.46 -58.04 1.15
Cu- 769 301336093183001 17.62 642 12/16/2011 84.85 -67.23 4/10/1995 97.52 -79.90 12.67
Cu- 788 300825093260801 6.11 805 12/19/2011 52.37 -46.26 11/22/1995 54.67 -48.56 2.30
Cu- 811 300812093165802 11 923 12/19/2011 65.71 -54.71 – – – –
Cu- 958 301944093170401 20 707 12/20/2011 46.23 -26.23 11/30/1995 52.55 -32.55 6.32
Cu- 959 301031093204901 21 733 12/16/2011 82.22 -61.22 10/11/1995 92.01 -71.01 9.79
Cu- 972 301941093035601 20 595 12/21/2011 43.27 -23.27 11/29/1995 42.38 -22.38 -0.89
Cu- 978 301409093120301 15 645 12/20/2011 68.14 -53.14 11/1/1995 77.24 -62.24 9.10
Cu- 994 300634093400401 5 757 12/20/2011 40.77 -35.77 12/8/1995 33.00 -28.00 -7.77
Cu-1022 301444093162901 11 618 1/4/2012 77.48 -66.48 9/28/1995 95.78 -84.78 18.30
Cu-11708Z* 302828093265801 88 260 1/10/2012 69.08 18.92 – – – –
Cu-1239 302106093115401 25 502 3/5/2012 47.83 -22.83 11/30/1995 54.08 -29.08 6.25
Cu-12894Z 300404093115801 10 520 2/20/2012 50.91 -40.91 – – – –
Cu-1388 301852093393902 30 585 12/30/2011 44.13 -14.13 12/12/1995 44.50 -14.50 0.37
Cu-1419 301331093172801 12 620 3/6/2012 81.59 -69.59 – – – –
Cn- 94 294543093391401 6.22 1,118 3/6/2012 37.98 -31.76 – – – –
Cn- 119 294709093174302 3.5 910 3/6/2012 25.62 -22.12 – – – –
Cu- 970* 300534092564401 5 780 12/22/2011 43.33 -38.33 11/21/1995 40.19 -35.19 -3.14
1Cu-1269* 301414093004501 22 503 1/3/2012 86.60 -64.60 12/12/1995 63.84 -41.84 -22.76

1Nearby site that taps the same aquifer was being pumped for both the 1995 and 2011–12 values.
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Potentiometric Surfaces and Water-
Level Differences in Wells of the “200-
Foot” Sand

Water levels in the “200-foot” sand generally were 
highest in northern Calcasieu Parish and lowest in the southern 
part of the city of Lake Charles; the highest water level was 
7.64 ft above NGVD 29 at well Cu-10260Z (table 1; fig. 5),2 
and the lowest water level was 49.89 ft below NGVD 29 at 
well Cu-768 (fig. 5). The direction of groundwater flow in 
much of the aquifer was generally from north to south and 
radially towards a shallow cone of depression delineated by 
the −40-ft contour on figure 5. Although there are water-
withdrawal sites in the “200-foot” sand in the vicinity of 
the cone of depression (fig. 6; table 2), the cone is primarily 
the result of much heavier pumping in this same area from 

2As mentioned previously in Methods, well Cu-11708Z was not included in 
the max-min analysis.

the “500-foot” sand (fig. 7; table 3), which is hydraulically 
connected to and affects water levels in wells screened in the 
“200-foot” sand as can be seen in the historical water use and 
water levels in the “200-foot,” “500-foot,” and “700-foot” 
sands (fig. 4; table 4).

Water-level differences in wells screened primarily 
in the “200-foot” sand indicate increases of as much as 
7.4 ft at wells in the Lake Charles metropolitan area and in 
western Calcasieu Parish (fig. 8; table 1) from 1995 to 2011, 
whereas water levels declined as much as 9 ft at wells near 
the eastern border of the study area during the same period. 
The water-level increases were primarily the result of reduced 
withdrawals from the “500-foot” sand; withdrawals from 
the “200-foot” sand changed little from 1995 to 2011–12 
(fig. 4). The water-level declines along the eastern border of 
the study area could be the result of seasonal fluctuations or 
increased withdrawals from the Chicot aquifer upper sand 
in neighboring Jefferson Davis Parish, where groundwater 
withdrawals increased from 66.03 Mgal/d in 1995 to 
90.18 Mgal/d in 2012 (U.S. Geological Survey, 2017b). 

Table 2. Withdrawals from the "200-foot" sand of the Lake Charles area and upper and 
undifferentiated sands of the Chicot aquifer system, southwestern Louisiana, 2010.

Site number1 Parish
Withdrawal rate, in million 

gallons per day (Mgal/d)
Aquifer

A2 Calcasieu 0.6 undifferentiated sand 

B2 Calcasieu 0.5 “200-foot” sand

C2 Calcasieu 0.1 “200-foot” sand

D2 Calcasieu 1.0 “200-foot” sand

E2 Calcasieu 0.3 “200-foot” sand

F2 Calcasieu 0.1 “200-foot” sand

G2 Calcasieu 0.1 “200-foot” sand

H2 Cameron 0.2 “200-foot” sand

I2 Cameron 0.2 “200-foot” sand

J2 Cameron 0.1 upper sand 

K2 Cameron 0.4 upper sand 
1See figure 6.
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Table 3. Withdrawals from the “500-foot” sand of the Lake Charles area, southwestern 
Louisiana, 2010.

Site number1 Parish
Withdrawal rate, in million 

gallons per day (Mgal/d)
Aquifer

A5 Calcasieu 2.3 “500-foot” sand

B5 Calcasieu 0.6 “500-foot” sand

C5 Calcasieu 1.5 “500-foot” sand

D5 Calcasieu 2.8 “500-foot” sand

E5 Calcasieu 6.5 “500-foot” sand

F5 Calcasieu 1.6 “500-foot” sand

G5 Calcasieu 1.5 “500-foot” sand

H5 Calcasieu 0.4 “500-foot” sand

I5 Calcasieu 20.7 “500-foot” sand

J5 Calcasieu 0.7 “500-foot” sand

K5 Calcasieu 0.5 “500-foot” sand

L5 Calcasieu 1.0 “500-foot” sand

M5 Calcasieu 1.4 “500-foot” sand

N5 Calcasieu 0.1 “500-foot” sand

O5 Calcasieu 9.7 “500-foot” sand

P5 Calcasieu 11.6 “500-foot” sand

Q5 Calcasieu 2.5 “500-foot” sand

R5 Calcasieu 1.7 “500-foot” sand

S5 Calcasieu 0.4 “500-foot” sand

T5 Cameron 0.1 “500-foot” sand

U5 Cameron 0.2 “500-foot” sand

V5 Cameron 0.2 “500-foot” sand

W5 Cameron 0.2 “500-foot” sand
1See figure 7.

Table 4.  Withdrawals, in million gallons per day (Mgal/d), from the “200-foot,” 
“500-foot,” and “700-foot” sands of the Lake Charles area, southwestern  
Louisiana, 1994–2012.

Year
“200-foot” sand 

(Mgal/d)
“500-foot” sand 

(Mgal/d)
“700-foot” sand 

(Mgal/d)
Total  

(Mgal/d)

1995 9.18 90.37 9.82 109.36
2000 19.45 95.74 9.79 124.97
2005 11.76 71.11 4.81 87.68
2010 9.68 72.38 3.22 85.28
2012 9.34 71.93 3.24 84.51
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Potentiometric Surfaces and Water-
Level Differences in Wells in the “500-
Foot” Sand

Water levels in the “500-foot” sand generally were 
highest in northern Calcasieu Parish and lowest between 
Carlyss and Prien. The highest of the 40 water levels 
determined in wells screened in the “500-foot” sand was 
2.43 ft below NGVD 29 at well Cu-1267 in northwestern 
Calcasieu Parish (fig. 9).3 The lowest water level in the “500-
foot” sand, 79.64 ft below NGVD 29, was determined at well 
Cu-828, located about 2 miles west-northwest of Prien Lake 
(fig. 10). Water levels were more than 40 ft below NGVD 29 
in most of the Lake Charles metropolitan area. A large cone 
of depression centered on the area between Lake Charles 
and Prien Lake comprises two smaller cones of depression 
underlying major pumping centers (fig. 7), where water levels 
were 70–80 ft below NGVD 29. The general direction of flow 
in the “500-foot” sand during 2011–12 was radially towards 
these pumping centers.

Water-level differences at wells screened in the “500-
foot” sand indicate increases of as much as 6.6 ft outside of 
the Lake Charles metropolitan area, with minor decreases 
at two wells located southeast of the metropolitan area 
(fig. 11). In the metropolitan area, water-level increases were 
more substantial, rising over 30 ft (fig. 12). The water-level 
increases in wells screened in the metropolitan area resulted 
from reduced withdrawals from the “500-foot” sand, which 
declined from 90.37 Mgal/d in 1995 to 71.93 Mgal/d in 2012 
(fig. 4; table 4).

3As mentioned previously in Methods, well Cu-11708Z was not included in 
the max-min analysis.

Potentiometric Surfaces and Water-
Level Differences in Wells in the “700-
Foot” Sand

Water levels in the “700-foot” sand generally were 
highest in northern Calcasieu Parish and lowest near the 
Calcasieu River north of Prien. The highest water level was 
14.13 ft below NGVD 29 at well Cu-1388 (fig. 13; table 1),4 
and the lowest water level was 69.59 ft below NGVD 29 at 
well Cu-1419. The potentiometric surface was more than 50 ft 
below NGVD 29 in most of the Lake Charles metropolitan 
area. The direction of groundwater flow in much of the 
aquifer was generally radial towards the cone of depression 
underlying the metropolitan area (fig. 13). Comparatively, 
there was little pumping from the “700-foot” sand or lower 
sand within the cone of depression (fig. 14; table 5), and the 
cone is the result of heavier pumping from the “500-foot” 
sand (fig. 7; table 3), which is hydraulically connected to and 
affects water levels in the “700-foot” sand. 

Water-level differences at wells screened primarily in the 
“700-foot” sand of the Lake Charles area indicate increases of 
about 19 ft in the north-central part of the study area; however, 
water levels decreased at wells near the eastern edge of the 
study area and in southwestern Calcasieu Parish (fig. 15). 
Although withdrawals from the “700-foot” sand decreased 
from 9.82 Mgal/d in 1995 to 3.24 Mgal/d in 2012 (fig. 4), 
the water-level increases were primarily the result of reduced 
withdrawals from the “500-foot” sand. The large water-level 
decline at well Cu-1269 at the town of Iowa (fig. 15) was 
probably the result of pumping at a nearby well when the 
2011 water level was determined and not indicative of broader 
declines in the aquifer in that area. The other declines near the 
eastern border were relatively small and could have resulted 
from seasonal water-level variation. The cause of the 7.77-ft 
decline in southwestern Calcasieu Parish is undetermined.

4As mentioned previously in Methods, well Cu-11708Z was not included in 
the max-min analysis.

Table 5. Withdrawals from the “700-foot” sand of the Lake Charles area and lower sand of the 
Chicot aquifer system, southwestern Louisiana, 2010.

Site number1 Parish
Withdrawal rate, in million 

gallons per day (Mgal/d)
Aquifer

A7 Calcasieu 0.9 “700-foot” sand

B7 Calcasieu 1.0 “700-foot” sand

C7 Calcasieu 0.3 lower sand
1See figure 14.



10  Potentiometric Surfaces, 2011–12, and Water-Level Differences Between 1995 and 2011–12 , Lake Charles Area, Louisiana

Summary
The “200-foot,” “500-foot,” and “700-foot” sands of the 

Chicot aquifer system underlying southwestern Louisiana 
are an important source of freshwater in the Lake Charles 
metropolitan area and the surrounding communities in 
Calcasieu and Cameron Parishes in southwestern Louisiana. 
Potentiometric surfaces, water-level difference maps, and 
concurrent water-withdrawal data are important to help 
assess the effects of withdrawals, determine the direction 
of groundwater flow, and develop sustainable groundwater-
resource management strategies. To meet this need, the 
U.S. Geological Survey, in cooperation with the Louisiana 
Department of Transportation and Development, began a study 
in 2011 to measure depth to water in a network of 90 wells 
in order to determine and document water levels in wells 
screened in the “200-foot,” “500-foot,” and “700-foot” sands; 
prepare potentiometric-surface maps; and evaluate differences 
in the water levels between 1995 and 2011–12.

The lowest water levels in Calcasieu and Cameron 
Parishes in wells screened in the “200-foot,” “500-foot,” and 
“700-foot” sands were approximately 50, 80, and 70 feet (ft) 
below the National Geodetic Vertical Datum of 1929 (NGVD 
29), respectively, and were located specifically in the southern 
Lake Charles metropolitan area, to the west of Prien Lake, and 
between the cities of Lake Charles and Sulphur, respectively. 
The highest water levels in Calcasieu and Cameron Parishes 
occurring in wells screened in the “200-foot,” “500-foot,” and 
“700-foot” sands were approximately 8 ft above NGVD 29, 
2 ft below NGVD 29, and 14 ft below NGVD 29, respectively, 
and were all located in northwestern Calcasieu Parish. 

The distribution of water levels in the “200-foot,” “500-
foot,” and “700-foot” sands indicates a primary flow direction 
towards pumping centers overlying the water-level lows. 
Between 1995 and 2011–12, maximum water-level increases 
were approximately 7 ft in the “200-foot” sand, approximately 
31 ft in the “500-foot” sand, and approximately 19 ft in the 
“700-foot” sand. Water-level increases are consistent with a 
reduction in total withdrawals from these aquifers of about 
25 million gallons per day from about 109 million gallons 
per day in 1995 to about 85 million gallons per day in 2012. 
Groundwater withdrawals from the “500-foot” sand are the 
highest by volume and the most influential over water levels 
in the “200-foot” and “700-foot” sands.
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Figure 5. Potentiometric surface of wells screened in the “200-foot” sand of the Lake Charles area and upper and undifferentiated sands of the Chicot aquifer system, southwestern Louisiana, December 2011–March 2012.
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Figure 1. Study area and hydrogeologic cross-section lines. Cross sections shown on figure 3.

Figure 2. A, Total groundwater withdrawals in Calcasieu and Cameron Parishes, southwestern Louisiana, 
1960–2010, and B, water levels for wells screened in the “200-foot,” “500-foot,” and “700-foot” sands (well 
locations are shown in figs. 5, 9, 13). Blank where data are missing.

Figure 3. Hydrogeologic cross sections A–A’ and B–B’ (see fig. 1 for section trace 
locations; vertical scale is measured in reference to the National Geodetic Vertical Datum 
of 1929 (NGVD 29); modified from Nyman, 1984).

Figure 4. A, Groundwater withdrawals and B, water levels from wells screened in the “200-
foot,” “500-foot,” and “700-foot” sands of the Lake Charles area in Calcasieu and Cameron 
Parishes, southwestern Louisiana (water levels are presented in feet below the National Geodetic 
Vertical Datum of 1929 (NGVD 29); well locations are shown on figs. 5, 9, and 13).
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